
AD-A106 321 SCHNABEL ENGINEERING ASSOCIATES RICHMOND VA F/0 13/13NATIONAL DAM SAFETY PROGRAM. SLFTER LAKE DAM (INVENTORY NUMRER--ETC(U)
MAY 81 R E MARTIN. C S ANDERSON. J 6 STARR DACWGR-S-D-O020

UNCLASSIFIED 
NL

nhhhnhhmmhhhhl
EIIIIIIIIEII



mm:Nr Ku~m VANz

mmof : un um mm
Ltt MitLam cmun, vMUD"

hws NN W=: MR. . 10710

m l

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PRO6 AM

FU

PmM ~iw siw
-@ooftmA ag

NL-A r.l P. C.,i

.u 110 ?7 324



_______________P AGE Tb~ as #491W

-,~w I-"1713' ,4

-w p5,k a

saga S 6 e. s *.. E

- ~ ~ ~ ~ ~ ~ ~ A 11 f **45 ~*~ 1,

aI. Ai r(%

idyl** #*aI



-- - -6*,1 " .e +,; 6. P e, ,~ O -,

"f ' , , .. f * , ,

. . + • + o

a it t will '. i

* !'t + , + t+~' .':" + 
t

I VS,+ a+ .... . , a , ~ ... iil' ~l.si '+

*'+ I 
+  

Il ' + '; + ' ' P X ' 'r i i a' I * , ,+' J *k . s '- k, ,. i + , , l 4 ,

* ', a I.+ a I + , , .I L 'i. . , .** *'a * * . ... a. ,t ' , 'o i. . t l

'a . . r X II I. *. 1 I II I I. .. T t +?. . + + '

in~ Ir, iV ; I., i
, a .r ~ , .. V6 a,' .. IF.. ,c A T.. oI 0. "',1% AGE'. +h

-+ + I , r : a., .'.I ... 3i ' a. e
e 

+ l~ t, ,L a. * r*. , . rf+ + , a.*'II . ,

a ' , *-s, a++1 + 5 ' V
15

: i ja +,r ii ,+* +,.t,,. o,tat,- .. , '++.tr illtt ',..It,, +K

* , . - - .'r. ' , .. .t -+ * A+ . r t*m ,j a ;. a., r .

VI ISV AIU. ?,5oeTai A '. SeeU.Isd



-14J :I.: lkl .Tp O

10 -,F .m T.I

~ 'f'~)IJ, IiJNIA 2 3,10

Si 'W ~fWI. 1!IIN~iINi ASSU'INA's, P.C./
Y. . Tl!4flfl& kNP ASSWrUA'1S, INCr.



I Itti

17I' 1 %1I , Nt ,)t u. n. . . .............. 9

S.-ct ion 3: VISUAL iN -I'l(N ... .. . . . .. 11

St-,t ion 4: ()PfoAT (TAL PX.I-UJkS ........ 15

i 5: HYUHAIUJC/iHYDHLXUC 5DATA ...... 16

St.ct ion 6: IAM STABILITY ............ 19

Sect ion 7 : ASS SMEW/R-]14DIAL MEASURES ....... 23

Appendices:

I - Maps and Drawings

II - Photographs AeCo 1  For

III - Field Observations INTIS GTRA&l

IV - References UrT.Joue *T
" ' t i£ c a t t o" '

lDistributionl/

- v _vi;V 'tV C d l -

DL : C0068

orN

• III I IV



T ' '; w,'itr ii(:y ,' " (. 22, 1 I 1,1I i.nr i p ty.
t ht, 0 ( ic, ()f (1, l,-f (A,! P } p i 1. 4 r i " .) ii .j I ,n, ). C . ,'t 11 4. '' -

i it 1, , t )f th! .';o I ,.v- I i'j ,! it i i t if 1 t i,, i d I t. I,, i , y
t r. !, , , wh it.i i:i, y il : ,i .,, ,| l , h ) , i , n I ifi- ,,r ',,i It Y . J, it

I. . ,t f ) :It h I I .J, 11 , , , l:n !; . , Ili n

ef (1, 3t,.. I I! v ., iK ,, V , -Jla I,,rItI,; . I f -t 1 i, ,i s i(), ., ti oIidenjt ify Illy lik~d fo; ! -si'h !;t Iiies.
In iovi(ing this r,.-1trt, it :;1~ild e ieAlizf- that the rtejrrtcd

a )W i ti C) f tho 1!,trn is i~'tl()n 0)hi..'rVaj~tL, off f iC-id Irvqilit 11-TIS It

tx t i;' - of i: L-_t o n iluxiq with ,lita ivailile to Ole i,:'i-'j t ion
tc.imn. In c, m;es whfere the re..!_4rvoir was low-red or drainmd prior to
in :i'-t ion, such act icn, while iirqmrovirng the stability and safety of
the ddrn, rrmx'es the normtal load on the structure a"d may obscure

c-rtain ()Oridit i1(ns which might otherwise be dt ,.',tiahle if insctod
uiter tIc riorimal otirating environuivitit of the structure.

It is iniiortant to note that the condition of a dam dcfencls on
nuaerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In aoxrdance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximu
Flood" for the region (greatest reasonably possible storm rxnff), or
fracti~cns thereof. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative spillway
capacaty and serves as an aid in detennining the need for rore detailed
hydrologic and hydraulic studies, considering the size of the dan, its )
general condition and the downstreamn darage potential.
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s! -trc rcc7,ved and resulting holes backf iled
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stained. see;a ie present below tni_ lar-.e drain discharqe pip-_
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snooLx Lziucoveredl and fiow rronitoreua cuarterl\'. A staff gacle shoulc

u~ installed to mroniitor water levels.
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waIs obks .rvetd in this art,a.

'Ilk, prinury and seonclary principal spillway weirs indicated no

siqns of dterioration or erosion (se photoqraphs No. 3 and 4, AIendix

II). The discharge channel below the principal spillway exhibited

erosion on the side slopes (Photograph No. 6, Appendix II and field

sketch 4, Appendix III). The emergency spillway was heavily overgrown

with orass and sme 2 - 3 inch trees were located below the control section.

Intermuttent riprap failures were noted along the shoreline as a result

of eftankment slouqhino and wave action.

3.1.1 Reservoir Area: The reservoir area was free of debris and

the perimter was a cvmbination of wooded area, orchard and pasture. The

resernoir is located in a valley with side slopes at approximately 10 to

2011:1V. Sedimentation was visible at the south end of the lake near the

apuroach channel to the riaht emergency spillway.

.1.4 I[rnstream Area: The downstream channel consists of a 30 ft

widt channel located in a valley with side slopes at approximatel,.' 4H:IV

(Whotcoraph No. 7, Appendix II). The downstream valley is heavily wooded

with dense underarowth. Approximately mile downstream, one dwellinc:

exists approxmntely 15 ft above the stream bed, and two romes arc

iocatoo 4 'ules- Uel-ow the dam approximately 10 ft above the stream bed.

. . nstrtumntatlon: No instrumntation (monurents, observation

, iezcmters, etc.) was encuntered for the structure. There is

rT) sta! t ao,.

Lvaluation:

i.2.1 Jam and Spillway: oArerall, the ciam was in good condition

at the time of the inspection. It is reomueinded that a routine

maintenanct program be initlatel. The embanknnt, includiinq its crest

antt sioq's and the ew rqency spillway should be mowed at least once a

-12 - -,
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year, but more preferably twice a year. The presence of trees on the

embankment, particularly those at pool level on the upstream slope, may

prcmote the development of deep rooted vegetation and this type growth

can encourage piping within an embankment. All trees growing on the

embankment should be cut to the ground. Trees greater than 3 inches in

diameter should have their stumps and root structures removed. Subsequent

holes should be filled with compacted soil and seeded.

Erosion noted along the upstream slope is due to wave activity.

It is recomTended this erosion be corrected and that the riprap be

replaced as necessary along the upstream slope to provide embankment

protection. The animal burrows do not presently create an unsafe condition;

however, future burrowing could result in numerous voids in the

embankment which oould be potentially hazardous under certain conditions.

It is recommendr d that existing burrows L, backfilled. The eroded areas

observed in the discharge section of the principal spillway should b,

stabi I i zat;

The seepage aix iron staininq observed below the discharge pipe is

believed to be related to seepage throuqh the dam. The strong upflow

observed 115 ft to the right of the discharge pipe is believed to represent

discharge from the ciuirm ey drain (described by Mr. Ritter) whose outlet is

apparently covered with sedum)t. The iron stained area below the discharge

File does not present a hindrance to the normal functioning of the dam,

however, it is rtcarvrvidd this area be monitored quarterly to detect

any flow wtich may cause piping in the Erbankment. If flows should

occur, a Professional Engineer with expertise in Geotechnacal

Engineerinq should be contacted to evaluate the problem and mak,

-1 t-
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II

recc.mumdations for required corrective reasures. It is recomended

that the chimey drain discharge pipe be uncovered in order to allow its

proper functioning. The marshy, saturated area located below the base

of the emergency spillway is believed to be related to surface runoff

or spring activity. No special attention is required.

A staff gage should be installed to mnitor water levels.

3.2.2 Downstream Area: A breach in the Sleeter Lake Dam during

extreme flooding would possibly create a hazard to the downstream

dwellings.

-14-



SBFTICN 4 - OPERATIONAL PRIXDURES

4.1 Procedures: The norral storage pool is elevation 491.1 msl or

0.1 ft above the crest of the primary overflow weir at the principal spillway

inle*. The lake provides an irrigation supply and recreation. Water

autmatically passes through the primary principal spillway as the water

level in the reservoir rises above the spillway crest. Water will also

pass automatically through the emergency spillway when the water level

in the reservoir reaches elevation 494 msl and through the secondary

principal spillway when the pool level reaches elevation 495 msl. A 30

inch (MP outlet at elevation 446 msl is provided to drawdown the reservoir

below normal pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of inspection, debris

removal, mowing of vegetative cover and repair, but is not performed

routinely.

4.3 Warning System: At the present time, there is no warning

system or evacuation plan for the dam.

4.4 Evaluation: The dam and appurtenances are in good operating

condition, however, maintenance of the dam appeared to be inadequate.

Docurentation of and a routine maintenance program should be developed

for this structure. An emergency operation and warning plan should

be developed. It is recomended that a formal emergency procedure be

prepared and furnished to all operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case

evacuation from the downstream area is necessary.

-15-
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SDCTION 5 - HYDRAULICS/HYDROLOGIC DATA

5.1 Ds__ ?: Sleeter Lake Dam was designed b Earthworks, Inc.

as a multi-purpose dam; hwever, hydrologic and hydraulic data are not

available. According to Mr. Ritter the structure was designed to

accommodate the 6 hour precipitation for a 100 year storm.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: The maximum pool elevation observed

(according to Mr. John Sleeter) was approximately 2 ft above the

emergency spillway or elevation 496 msl.

5.4 Flood Potentials: In accordance with the established guide-

lines, the Spillway Design Flood is based on the estimated "Probable

Maximum Flood" for the region (flood discharges that may be expected

from the most severe combination of critical meterologic and hydrologic

conditions that are reasonably possible in the region), or fractions

thereof. The Probable Maximum Flood (PMF) and PMF were developed by

the HEC-I method (Reference 5, Appendix IV). Precipitation amounts for

the flood hydrograph of the PM' were taken from U. S. Weather Bureau

Information (References 6 and 7, Appendix IV). Appropriate adjustments

for basin size and shape were accounted for. These hydrographs were

routed through the reservoir to determine maximum pool elevation.

5.5 Reservoir Regulations: For routing purposes, the pool at

the beginning of flood was assumed to be at elevation 491 msl. Reservoir

stage-storage data and stage-discharge data were comuted from field

sketches and available topographic data. Floods were routed through the

reservoir using the primary principal spillway discharge up to a pool

storage elevation of 494 msl, a combined primary principal and emergency

spillway discharges for pool elevations above 494 msl, and a combined

-16-
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primary and secondary principal spillways and emergency spillway above

elevation 495 msl. Pool elevations above 501 msl were routed over the

non-overflow section of the dam.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood

hydrographs through the reservoir as previously described. The results

for the flood conditions ( PMF and PMF) are shown in the following

Table 5.1:

TABIE 5. ] REISENVOIR NPITf(. L

I\IJ rog r;ijh)

I~ ~ ~ ~ p 1 ,', .1"7)"1

iIt
ir"- , .. 14

'w~ 1

i , :.., ~. . :,

2 ~2: JC": t

t1 i t ," .,

ar~: I ' U,.:, Lit vat I

-t, n 1,1,( 461 468
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5. 7 NR-servo ir- IIITty in" Po)t eit mlziI: A MO i nch ( i ixmv t r ~1

-4
invert elevation 44(,- rrisl is capable_ ot, draininq th rt-;(roir r. N! 1

that the lake is at nryrnl Tjoxl elevation (491 rntsl) and ttry rt. i5, 10 !,I

inflow., it would take approximtely 10 (lays t,) lom.&r tlm rtestrvutir t(

elevation 446 - rnsl. This is f-m-uivalent to wii aI'proxiinit,* (1raI(xnI ril

of 4. 5 ft/day based on tlye hydraulic i-ihitt nl-askiro t r(JT riorr'kil ttgI t

the invert of the. draiwjcn ;'ilu divided bY, the tini tce newattir to.

rest rvo i r .

5.8 iPvaluationi: Thi U. S. AXITy, Cofls ot r i nt -r s iuA in.i i

indicate the appropriate Silliway DU'51(7n Flood( (SIA ) for Xn I n k-rT *. j~

siz~t, siqru ficant hazard darm is tOw_ I P1'. The soill wa. "ill iaI: 4

pe-rctnit of U it PIFJ (80 percenit of Ulk. 8Df!, withoumt iv t11Arl~l tjo 'It:

0< t darni. TI( SDI' Will o)vert(X tiit 6,1M a lMiX1inLtl . I it11,1

K INi arml rimi i-. a)vt te dar :or u! i, iotu w it i a niux in,.uT. C1 it Ir

veoixof 2.7 tp
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, .. . 'i, . : : i. (1,a ws d,'s;i (,rfl~ as a hoarmneneous embankment.

',,. ; ." .W (V.) ( ncount(re( on site were placed in the

,: , 'r I )rt ion of thli dam. However, it is reported

,":. I, " ' . t T.h *rninknmljt was -onstrulcted with SC to SM

." Ciassitication). The fill was placed in 12 inch

, . ,," . . : conjctod to at least 95 percent of maximum

.. ....... :": , . -ld dunsity tests were performed by

. .] 5 , ,_2: A chi.nr'v drain was constructed

, . ' , .-: :. rovid, xi intcrnal drainage system. Mr. Ritter

, , . .. . a: -oxiat(lv 4 ft thick and constructed with

". .. h ,rforat( (3,I1 was included alonq the base

. :. '..-- s if an.. v ass it to a sinqle discharge point

.ix tt - cai r calI) to the riqht of the lake drain

,, ' : '1 bs., ,-'nair the field inspection is believed

.t'i -h , vd-a L". 11..r. Ritter described thu,

..". drain Gutlet in t1is cieneral area. TFhe end of the

71, ci scljztl-fqjt pi ,. i . apparentiv" covered with sediment.

.n i: , : irroufiatuly below the lake drain

S.... , : . t fit resuit o: seepage through the dam.

, (. s, :'.,:. A :'k.r ; arii was obs(erved along the base of the

"r, r i ' :: l !. ' roii staminin was observed in this area.

, .s o i._: ;, stb, Iit y analysis was not performed for this

.:,. h,. ; W-, ,rstUm)( tlf, e(rLnkmcnt slopes were desi(Tned

t,,i.: ' ,.i ::'. Jo.ai (x. * *! iCe with the Soil Conservation Service and

. - Il ! L i t.-. Tht, dam is 55 ft high and has a crest width of

* " . l# d,.ji Jr aroxinutc-ly 311:IV on the upstream and downstream

-?. 1).



bith ilus S'rt mttlv i ii~ i .' . v

to rapid drnaidow, htca:;( tjk u '>.. j; 1-r. :rrcrcjr.. r 1

4 .5 f t pe r ci: oxct -til, ti gri 1ci . ' : I .i itr: IiL1

Accord ino: to tjlk o Iz,1rr In S >t.L......ui; ~ * ~~.~

this strLlctuI,*,. i-. i t wa< x: rt.t:c[L'-' I A 1. accf~r.,

and U.. S . Arr-' Cior: ib it -t -r -;t LAI,!, NE ' t i , IL: tl* t :.. n I. '--:
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-- c t 1- --
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:'I ~~; It kArs itan 11LIIIS an.t.k kTvn !;Ix ' I q .W tl I ij Ii

ai , rv'iuirtvvnts rxt1,Tvrlded by th, Ui. S. B;ireds of 14,c' ,iw t ioi;

hmx'ter, tIk tvkxxnknunt crest is approxnurtuly C tt too narrnw. (orto I II

is not considered detrinental to the dam with respect to erosion ix-caus(' of

th. de th and duration of flood and also the velocity is less than

t .s, the effective eroding velocity for a vegetated earth entankment.

Based upon the visual inspection, the design and construction

information and the performance history of this structure, the foundation

is considered stable and a stability analysis is not required. Since no

undue settlement, cracking, or seepage was noted at the time of inspection,

it appears that the embankment is adequate for control storaqe at

elevation 491 msl.

The marshy saturated area located below the base of the emrqencv

spillway is believed to be the result of either accumulated surf act

runoff or spring activity. Iron stained areas observed uTudiatelv below

tho lake drain discharge pipe are believed to be related to seepa t

throu,:h the dam alonQ the discharge pi.x,. This does not necessaril'

cravat, an unsafe condition; however, these iron stairne area- should I.

r-ntntorkw Jriodically in attept to detect any signiricant future t1o.

wt-,cn u:re sult ir. pipin,, with-in t-fek eiLaKuciit . The, stron : up;t 1()k

obs~II: 1 tt- to th( riont rnt the. dzi1 dIISChar'4 1;. IS lte tL

r, I -,t 1 isctiari. rrwn tOi ct :, , droln outlet, wlich is c )vtrti wIt!.

ilt t If t suuld ULIn )'A'Irt II1 2 It is rthat

I I; 1W 114 *i Ilt Urf to0 7 '.r. I rof 1W~ I Uf (AI Io r 01 tI 1) i~ J .



tUOIkit io1 kn o~ ()1 "s ari'l 11 I .1tkivf.1 I It st.1ki I i 'Ili. UdI a l ls Ns -:t .()I

rf~vtcilt-d Tx, In n' ; tnuit ; r!),.'.i titK d11m tt, tit, tillirs' . A rout i n

ni i nt .nar't, prox r,uri. (kt-s rnot , x 1t . Al t , titr o s rx) ri ,ren :y ('itrat ion

ari warriirii, plan. kt-ralt, tt (1 r was ir, , xod condition at the tirr.

ot ins ct Ion. Tht daLr was (itsiqnt- itn accordance wit-h SCS and Army

Cor, s ot Hn-iin(rs standards and i stability check is not retuiredi.

U- S. AiTy', Corps ot Enqineers' qiidelines indicate the appropriat(

S- illway DeSILm Flood| (SDF) for this dam is the I. PMF. The spillway

will pass 40 percent of the PM' (80 percent of the SDF) without over-

toplIn(I the crest of the dan. Flows overtopping the dam at a maximuir

velocitv of 2.7 fnis durin the SDP are not considered detrimental to the

emrtan~mlnt with resiuect to erosion. The spillway is judqed inadequate

but not seriously inadequatt .

7.2 Recommended Rendial Measures:

7.2.1 I.ergency Operation and Warning Plan: It is recommended

that a tormal enxuroency procedure be prepared, prominently displayed,

arKi furnished to all operating personnel. This should include:

i) How to opefrate the dam durinq an emergency.

2) Who to notity, includinq public officials, in case

evacuation from the downstream area is necessary.

7. v quNrired Maintenance: It is recommended that a regular

maintenarnce operation proqram be established and documented for future

ret erenct , . Also, the inspection revealed the following maintenance

ittns that should Lx, scheduled by the owner during a reqular maintenance

;tri( l within th( next 12 month!..

-2)-



I 'Iti jras±-, arKI %*'ds ()n thi (rtkIrik1Tvnt in the irq4?*nc',

s[ilwiwy should Lx- cut at ldst or"- arui preferably twice, a yeai.

Mainutknance is rvcT -Erkxi in thi, early suasner ari fall.

7.3.2 All trees and sapilings present on the eitkniamnt and in

the eTE',rqncy spillway should Lb, cut to ground level yearly during

maintexnace operations. Trees greater than 3 inches 1n diameter should

have their root structures removed. Subsequent holes should be filled

with compacted so il and seeded.

7.3.3 Eroded areas in the principal spillway discharge channel

should be stabilized.

7.3.4 Erosion present at pool level along the upstream slo?

should be corrected and the riprap replaced as necessary.

7.3.5 Animal burrows on the embankment should be backfilled.

7.3.6 Iron stained seepage present below the lake drain discariu,

pipe should be monitored quarterly to detect any flow. If flows

should occur, a Professional Engineer with expertise in Geotechnical

Engineering should be contacted to evaluate the problem and make

rectomndtions for re4uired corrective measure-.

7.3.7 Secauent coverinj thie crunre drain autlet snoulo b

removed and flows monitored quarterly to verify proper functionin4g of

the drain.

7.3.8 A staff gage should be installed to monitor water levels.

-24-
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MAPS AND DRAWINGZS
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APPEN'DIX 11

PIMOGRRAPHS



Photograph No. 1 -View Along Top of Darn
and Upstream Face.

Photograph No. 2 - lwnstrcam Face of Dam

IT-I



Photograph No. 3 -Approach Channel and Weir

Plhotog iiiph No. I fhiLha rgc Channel1



_ _fit

Photograph No. S - Uirgency Spi llway

Phiotograiph No. 0 )x schd rgc (Thalnel C on f uenR e
with tli nut ura 1 st ream bed.



WAT

Photograph No. 7 -Looking Downstreami
from the Outlet Channel.
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APPENDIX III

FIELD OBSERVATIMS
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